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Engineers Australia 
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BARTON ACT 2600 

Name of Work: 

Plaque Nomination Form 

Peats Ferry Bridge 

The above-mentioned work is nominated to be awarded a 

Historic Engineering Marker 

Location, including address and map reference: 

Pacific Highway, Hawkesbury River, NSW 

Owner (name and address): 

Roads and Traffic Authority, NSW 

The owner has been advised of this nomination, and agreement identified: 

Letter attached 

Access to site: 
Public bridge 

Nominating Body: 

Engineering Heritage Committee, Sydney. 

Chairman Glenn Rigden 

Engineering Heritage Committee, Sydney 

Date: October 2004 
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98M2034 
P B Manamperi 
Phone 921 8 671 0 

Mr Don Fraser 
Plaquing Coordinator 
Engineering Heritage Committee Sydney 
Engineers Australia, Sydney 
PO Box 2044 
Rose Bay North NSW 2030. 

Dear Mr Fraser, 

PLAQUING PEATS FERRY BRIDGE, HAWKESBURY RIVER 

RTA 

~ 
- 1 NOV 2004 

Reference is made to your letter dated 3 September 2004 addressed to the General Manager, Infrastructure 
Maintenance regarding the proposal for placing a recognition plaque on the Peats Ferry Bridge over the 
Hawkesbury River at the 2005 National Trust Heritage Festival. 

I agree in principle to the Engineers Australia proposal for the Historic Engineering Marker plaquing of the 
Peats Ferry Bridge as part of the 2005 Heritage Festival. 

Mr Neil Forrest, Asset Manager, Sydney Region is nominated as the contact officer for this project. He will 
advise on a suitable location and will arrange for installation of the plaque. Further he will be the contact 
regarding the timing and any arrangements regarding the unveiling ceremony for the plaque. 

Mr Forrest's contact details are given below: 

Address: 

Telephone: 

Facsimile: 

Yours sincerely 

Paul Forward 
Chief Executive 

83 Flushcombe Rd. 

Blacktown NSW 2148 

(02) 8814 2933 

(02) 8814 21 I I 
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Introduction 

... ;..~ 

Typical floating out in 1944 of a large welded K-truss of the Peats Ferry road bridge 

Any bridge across the drowned river valley of the Lower Hawkesbury River has had to be a major 
engineering work. So it has been for the 1889 railway bridge and its replacement in 1946, and the 
1945 bridge for the Pacific Highway. The railway bridges through the association with the Father of 
Federation, Sir Henry Parkes, were plaqued as National Engineering Landmarks during the 
Centenary of Federation 2001. 

The Peats Ferry Bridge, built during the demands of World War 11 set world bridging records and had 
technical innovations that rank it as a work of significant engineering heritage. Planning began in 
1926 to replace the under-capacity ferry service for the increasingly busy and important Pacific 
Highway and was carried through to completion by the Department of Main Roads using its own 
engineering staff and local industries, particularly the historically significant Clyde Engineering 
(formerly Hudson Brothers), a truly Australian achievement. 

The principal aspects of engineering significance are, 

(1) the single caisson-pier at the junction of the two steel trusses was founded 241 ft (73.5m) 
below low water level, the second deepest in the world. 

(2) the extensive use of welding to fabricate the large structural members for the trusses. 

(3) the K-trusses at 438ft (133.5m) span were the largest steel trusses for road bridgework 
in Australia. 

The bridge has good aesthetic lines within the surroundings of the river valley. 

It has provided enormous social benefits for the east coast of Australia, particularly to 
communication north of Sydney and to the Central Coast of NSW. 



Plaquing Nomination Assessment Form 

1. BASIC DATA 

Item name: 

Other/Former Names: 

Location: 

Address: 

SuburblNearest Town: 

State: 

Local Government Area: 

Owner: 

Current Use: 

Former Use: 

Designer: 

MakerlBuilder: 

Year Started: 1939 

Peats Ferry Bridge 

Hawkesbury River, NSW 

Kangaroo Point, NSW 

Brooklyn, NSW 

New South Wales 

Hornsby Shire 

Roads and Traffic Authority, NSW 

Road bridge 

Engineering staff, Department of Main Roads 

Clyde Engineering Co. Ltd. 
Balgue Constructions Pty. Ltd. 

Year Completed: 1945 

Physical Description: The bridge consists of three parts, 
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(1) at the Sydney (southern) end there are two large, welded steel, K-trusses each 
440ft lOin ft (1 34.35m) supported on a concrete shore pier, a deep caisson pier 
and a concrete pier on deep piles, a combined truss length of 881.67ft 
(268.9m), 

(2) a viaduct of 8 x 90ft (27.4m) welded steel plate web girders on pile-supported 
concrete piers, length 723.67ft (220.7m), 

(3) a viaduct of 8 x 40ft (l2.2m) rolled steel beams supported pile-supported 
concrete piers, length 320.67ft (97.8m). 

Total length of bridging is 2005.6ft (611.7m) 
There is a reinforced concrete deck throughout. 

Physical Condition: 

Modifications and Dates: 

Good, is well maintained 

No major structural changes - some minor 
works to accommodate service ducts and pi pi ng. 



Historical Notes: Based on material in the commemorative booklet produced by 
the Department of main Roads, see Appendices. 
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The deep drowned river valley of the Lower Hawkesbury River (see location map) 
has always been a major barrier for land transport to regions north of Sydney. 
Consequently, shipping along the river and along the coast dominated passenger and 
cargo services for most of the colonial era of NSW. 

The first manageable road links to the Hunter River were some 50km west, from 
Windsor to Singleton c 1820, and from Wiseman' s Ferry to Wollombi and Newcastle, 
1830 (see location map). Although they are still in use they represent long, tortuous 
deviations from a more direct Sydney to Newcastle line, particularly for settlements 
immediately north of the river in the Gosford region 

On that line George Peat had received grants of land on both sides of the river, at 
Kangaroo and Mooney Points, and here he built a lugger to communicate with his 
holdings and then gain access south to the Sydney Markets. This offered a short cut 
for any Gosford traffic such that by 1845/47 Peat's lugger was being used as a ferry 
between Kangaroo and Mooney Points. 

This service continued until superseded by the railway link via the 1889 Hawkesbury 
River Railway Bridge to the east at Brooklyn. It would be another 40 years before the 
ferry route was reopened for road traffic due to the increasing demand from motor 
vehicles in the 1920s. 

In 1925 the Main Roads Board began to upgrade the road from Hornsby to Kangaroo 
Point and to Gosford on the north side of the river, soon to become known as the 
Pacific Highway. In 1930 two Government-run vehicular ferries (aptly named the 
George Peat and the Frances Peat) came into service. 

The significance of this matter can be gauged by the twelve news items and 
photographs that appeared in the Sydney Morning Herald from 10 May to 6 August 
1930. 

However, plans were already being drawn up to build a permanent bridge. Site 
investigations and preliminary designs were commenced. From the experiences with 
the nearby railway bridges (the 1889 bridge was to be replaced) it was clear that the 
new road bridge would be a major works project. 

In 1937, following heavy road traffic use of the ferry service, it was decided to 
proceed with the construction of a new high level bridge. Tenders were called in 
January 1938 and the successful tenderers were The Clyde Engineering Co. Ltd. for 
fabrication, and Balgue Constructions Co. for site constructions and bridge erection. 

Work commenced in 1939 and was completed in 1945 with an official opening on 5lh 

May. 
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Heritage Listings: 

Currently, the Peats Ferry Bridge is only listed on Hornsby Council's Local 
Environment Plan, but the Roads and Traffic Authority is preparing an entry for its 
S 170 Register followed by an entry on the State Heritage Inventory. 

2. ASSESSMENT OF SIGNIFICANCE 

Historic Phase: An historical site, dating back to the early colonial 
period of New South Wales, where George Peat used his lugger as a ferry in 1845/47, 
hence the geographical name of the site Peats Ferry and of the bridge 100 years later, 
Peats Ferry Bridge. The ferry provided a much needed short land route north to the 
Gosford region in competition to the oft-times hazardous sea transport. The 
combination of ferry and primitive tracks were the forerunners of the direct route from 
Sydney to Newcastle, the Pacific Highway, consolidated by road improvements in the 
1930s and construction of a major bridge over the Hawkesbury River. It has become 
one of the most significant river crossings in New South Wales. 

Historic Association: Design of the bridge was carried out by the engineering 
staff of the Department for Main Roads, in particular, a comprehensive preliminary 
report was prepared by H M Sherrard (future Commissioner 1953-62) in 1927; 
Spencer Dennis was Bridge Engineer from 1928 to 1951 and was associated with over 
1,000 DMR bridges including Peats Ferry Bridge; Frank Laws joined the Main Roads 
Board in 1926 and was assistant bridge engineer to H M Sherrard on the Peats Ferry 
Bridge, retiring as DMR Chief Engineer in 1962; Vladimir Karmalsky was a brilliant 
engineer of the 'European School' who had come to Australia in time to join the Peats 
Ferry team, he was responsible for many innovative bridge designs. 

The fabrication contractor was The Clyde Engineering Pty. Ltd, a leading heavy 
engineering company that had a long historical association with engineering, starting 
as Hudson Brothers at Clyde in the 1880s who built the temporary flume for Sydney's 
Water Supply in 1886. Railway rolling stock, locomotives and bridges were regular 
items of output. Their modern diesel locomotive plant is located at Ke)so near 
Bathurst. 

Creative or Technical Achievement: The Peats Ferry Bridge was a significant 
technical achievement from foundations to superstructure, a bridge to rival its more 
acclaimed neighbours, the Hawkesbury River Railway Bridges. 

The one caisson pier was the second deepest in the world at 241ft (73.5m) below low 
water and considerable construction skill was required to salvage it when it 'ran' 
(sudden sinking through weak river-bed material) three times. 

The choice of large steel K-trusses meant the truss members were larger than rcady­
rolled steel sections. The decision to fabricate the desired sections by welding was a 
landmark one, using technology that was state-of-the-·art for its time when wartime 
applications of welding to Liberty ships had revealed faults and the contemporary 
Hawkesbury River railway bridge was an all--riveted structure. 
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The Peats Ferry Bridge trusses were the largest welded steel bridge elements in the 
world, and with the combination of DMR engineering, Clyde Engineering, Balgue 
Constructions and local materials, it was truly a remarkable all-Australian 
achievement. 

Research Potential: The 1945 bridge represents a pinnacle in the evolution of large 
metal bridges in New South Wales, from girders to trusses from the 1880s to the 
1950s (Sydney Harbour Bridge excepted). The juxtaposition at the site of 1973 
welded steel box construction for the F5 bridge demonstrates the impact of new 
technologies at different times in history. 

Aesthetics: The bridge sits prominently over the wide river crossing, a 
dominant, strong structure that conveys conquering stability. It is a handsome 
structure with "gateway" qualities - the northbound arrival at the river - the 
southbound arrival at the outskirts of Sydney. 

Social: 

Rarity: 

The bridge has provided enormous social benefits for the east 
coast of Australia, particularly to communication north of 
Sydney and to the Central Coast of NSW. 

It is the largest welded steel K-truss road bridge in Australia. 

Representativeness: An excellent example of large steel truss bridge construction. 

IntegritylIntactness: The bridge is original to its 1945 design with only minor 
attachments for service ducts and pipes. 

References: DMR = Department of Main Roads, NSW 

Author Title 

DMR The Hawkesbury River Bridge 
Commemorative Booklet 1944 

F Laws Crossing the Hawkesbury River 
Main Roads, v I, No3, pp 64-67, Dec 1929 

DMR Welding off Steel Structures 
Main Roads, vXI, No4, pp 112-114,Aug 1940 

DMR The Roadmakers, p32, p121, p188-189 



Statement of Significance: (summary of important items from the assessment) 

The Peats Ferry Bridge has significance under the four principal heritage criteria 
Historical and Association, Technical, Social and Aesthetics. 
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l(a) Historically because the site was the first regular ferry service across the 
Hawkesbury River by George Peat in 1845/47. It was the forerunner of the 
direct northerly road to Newcastle, consolidated by the bridge as the Pacific 
Highway. 

l(b) By Association with four eminent DMR bridge engineer (Sherrard, Dennis, 
Laws and Karmalsky) and historically significant Clyde Engineering Pty. Ltd. 

2. Technically because the bridges trusses were the largest welded steel bridge 
works in the world and the main caisson pier was the second deepest in the 
world. Under wartime constraints, the design, fabrication, construction and 
supply of materials was a significant all-Australian technical achievement. 

3. Socially because it is one of the most significant river crossings in NSW, 
bringing enormous social benefits to the east coast, particularly the 
development of the Central Coast region immediately north of Sydney. 

4. Aesthetically because the bridge sits prominently over the wide river crossing, 
a dominant, strong structure. It is a handsome structure with "gateway" 
qualities. 

Assessed Significance: State 

Image with caption: 

The 1945 Peats Ferry Bridge across the Hawkesbury River, NSW 



Proposed Plaque Citation: 

IEAust 
Logo 

HISTORIC ENGINEERING 
MARKER 

Peats Ferry Bridge 

Opened on 5 May 1945, this bridge was designed and supervised by 
Department of Main Roads engineering staff, fabricated by Clyde 
Engineering and built by Balgue Constructions during wartime 
constraints, a significant local and technical achievement. The main 
caisson pier was the second deepest in the world and the steel trusses 
were the largest welded bridge works in the world. Its construction 
consolidated the direct coastal road, the Pacific Highway, north from 
Sydney and the development of the Central Coast Region. (83 words) 

The Institution of Engineers Australia 
Roads and Traffic Authority 2005 

11 



APPENDICES 



1 
1 
1 
1 
1 

\2 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



13 

-----. --~ ~---- _______ ~~_· _____ r___;--~- .. --~ . .r •• ~"'~, -4..\~--

TbeHawktsbury River Bridge 

CONrENTS 

Early History, 

Designing the Bridge 

Fabrication of Superstructure 

Photographic Section 

PACIFIC 

2 

5 

8 

.,.9-15 

HIGHWAY 

Construction - Methods ,and Equipment 16 

Department of Main Roads-

In Peace and War 21 

The Clyde Engineering Co. Ltd.. . 23 

Early Hiffory 

THE' selection and development of a 
direct route for road communication 
between Sydney and Newcastle can be 

traced back to the early days of settlement 
in Australia. 

The Hunter "River was discovered shortly 
after the arrival of the fi~t fleet and a settle­
ment was established at Newcastle in 1801. 

For some years the only means of land com­
munication between Sydney and the Hunter 
River Valley was that known as 14 Howes 
track", following approximately the route of 
the recently re-opened road from Windsor 
through Richmond, Putty and Bulga to 
Singleton. 

In 1830 the route via Wiseman's Ferry and 
Wollombi was opened to vehicular traffic and 
became the principal route for overland com­
munication between Sydney and the Hunter 
River. 

Shortly after the road via Wiseman's Ferry 
was opened up, George Peat, a ship builder, 
obtained grants of land on either side of the 
Hawkesbury River at Kangaroo Point and 
Mooney Point, which he devoted to grazing. 

[2 ] 

To send his cattle to market he built on the 
river bank a two masted sailing lugger for 
use between the two points. 
The presence of Peafs boat acted as an en­
couragement to travellers to use this short cut 
as an alternative to the Wiseman's Ferry 
Crossing. It was also used by travellers 
between Sydney and Brisbane Water and by 
1845 the lugger was in use as a ferry between 
Mooney Point and Kangaroo Point. 

For the next 44 years, until the opening of 
the through railway communication between . 
Sydney and Newcastle in 1889, resulting in 
the cessation of Peat's Ferry, there were 
available, therefore, two roads to the North, 
one via Wiseman's Ferry and the other via 
Peat's Ferry. Of these, however, the former 
was superior and the one chiefly used. 

The Hawkesbury River Railway Bridge com­
pleted in 1889 had an adverse effect on road 
traffic to the north and it was not until the 
advent of motor vehicles that a demand arose 
from the various local governing bodies con­
cerned for the opening up of direct road 
access between Sydney and Newcastle by the 
construction of a suitable road between 

, j 
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1 
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'B~r()wra"::~ndGos'ford." Agitation' for this 
·"road'·'contip~ed'from 1913 to 1921;' at which 
.,)tinie,::'9whlg"tQ,th~, rapid,' growth ',of, motor 

~" vehiCJe.:registraiions' which was' takirig place 
and'the'conditionsof the roads" the demand 

'.;Jor·~a"(:onsjderable 'improvement 'in the" main' 
roads of. the" Stat~ 'became insistent. The 
'Government' 'of the" day commenced the. 
system of., giving assistance towards" the im­
provement of main ro~ds and this' culminated 
in the passing of :the Main Roads Act of 
N.S.W.in 1924. • .It is not surprising that one' 
of the 'first :requests' received by the Main 
Roads Bo~((;l; :appointed in 1 ~25, was to pro-
,vid~ 'satisfa~.tory. 'ro.ad connection, between 
,,$¥.d,n~y .. and·,Newsastl~.. " 

ICon,siderable 'in~estigationof the' already , 
:existing ':rotites" and suggested routes, with 

, ,c~rilparisopsof 'relative costs, and' benefits 
,acc:n;iing/w~s' 'Carried out before determining 
·:on';'the re-:establishment of the Peat's Ferry 
:' crossing anci' the "replacement by a modern 
'rRad~~f the Old Peat's Ferry Road., 

, ,Whllethere eJi:isted' plen-ty of scope for i~­
pJ:'overnent :in the existing route between, 
gosford, ,and Newcastle, no portion of the 
,c~)Untry.could ,be desc~ibed as difficult. The 
main' problem associated with the· general 
r,oute was, ,therefore, the length between 
Sydneyand.Gosford. As there was a usable 
crossing of the Hawkesbury at Peat's Ferry 
it was dear: that, provided the road between 

, ,Sydney and that crossing could be made 'into 
'3 suitable road, great advantages would follow 
'iiit could be linked up with' Gosford. Sydney 
and Newcastle would, then be connected by 
a ,direct road, ,shorter by approximately fifty 

,:ri1iles than any other route.. This saving in 
distance between the two chief cities of the 

[3] 
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State, apart from its eco~()mies ,iriiriitialc:'ost" 
, of constructi:m and subsequent mainten'ance: ,~ 
w041d at once effect larges~lVingsin vehicle " 
operating' expenses which would also;, 'aut:o- . 
matically increase with growth of ,traffic. ' 
Further, because of the high value {of' these, " 
savings, large expenditure would, if necessary, , 
be justified to secure them. 

The engineering difficulties of establislllng., 
this route were apparent j ,thebro,ad wa,ters, ' 
of the Hawkesbury and the rugge~ sandstone! , ' 
ranges on either side had alwayscon,stituted' ' 
formidable barriers. The outstanding merits 
of the K~ngaroo Point ~ Mponey 'Point' 
crossing ana its suitability for eit4er, ~: high 
level or low 'level, bridge or ferry:, crossing 
were confirmed in'May, 1925. ,Two"',rnontl1.s' 
later instructions were issued by the ' Mai'n: 
Roads Boara for reconnaissance surveys tob~, 
undertaken on both the southern' and north": ' 
ern' sides of the Ha,wkesbury with' the obj~c~ 
tive of establishing a two-way traffic. road·' 
carrying a 20' width of pavement~ It"hadto, 
be located, so that, should it becomenec­
essary in th.e future, a ,total width of :40,~ 
could be obtained.' , . , . 

The reports on the survey indicated that these 
objectives were; possible. Work .wascom..: 
menced almost immediately on both the 
southern and ·northern sides of the river and 
completed in 1930. 

CROSSING THE HAWKESBURY RIVER., 

The first steps,towards determining the llleans 
to be adopted for crossing the Hawkesbury 
River were taken: in 1925. A trigonometrical 
survey was made to establish the distance 
between two fixed marks on Kangaroo Point 

-
" . 
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It was decided to build a high level bridge. 
Its immediate construction was not nnancially, 
practicable~· however, and' the 'cheapei' ferry 
service was therefore installed. 

Difficult conditions of wind, weather and tide 
'had a particular bearing'on' the selection of, 
ferry do<::k sit~s, and the final positions :de­
cided upon were > ~lso .chosento elimipate 
dredging. as much as possible. 'When docks 
were reaqy. one ferry was despatched: to the 
site' .and' commenced operating, the' service 
on 25th May, 1930. ' . 

. ' .. ~ 

Two ferry vessels' for 'the service ,were built 
in Sydney and were named the'HGeorgePeat tl ' 

and HFrances Peat" after .the owner of the 
first ferry and his wife. They were ,diesel 
powered, each with a deck space sufflcient to 
accommodate 37 motor v'ehicles of: average 
size, and with covere~ seating acco~modation 
on an upper deck for 20· foot passenger~. 

These vessels were in ,-operation for. some 
years, but have now been impressed for war ( , 
service in the north .. Tltey have been t~mpor­
arily replaced, by the' only vehicular . ferry 
vessel available, the reserve ship from the 
Newcastle - Stockton service', the·" s.'S. 
Mildred ". -

When - installing the ferry service care was 
taken to reserve necessary land adjacent to the 
river for both the approaches to the ferry and 
ultimately a bridge; the ferry dock' and the 
approaches we're so located that, the ferry 
service could be carried on without interfer­
ing with the constr'uction of a bridge and its 
approaches. 

In 1937, following increase in traffic using the 
road, it was decided' to proceed with the con­
struction of a high level bridge. Alternative' 
designs, one incorporating cantilever spans 
and the other two simple truss'spans,"were 
prepared and tenders invited in January, 1938. 

The design actually adopted was that· pre­
pared by the Department, which also super­
vised the project. 

The successful' tenderers were' The Clyde 
Engineering Co. Ltd for the supply and fab­
rication of the superstructure, and the Balgue 
Constructions Co. for the erection of the 
bridge, their tenders being based on the 
design incorporating the truss spans. 

, ,. 
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Design of the .bridgeincorporated two exceptional features: (a) Subs~itution of welding for riveting 
in. the fabrication of all members in the two main truss sp~ns, each 440 ft. long. (b) A ~ery 4eep 
"caisson" type' which uliimately reached a depth of 241 ft. 4 in. below low water level --'- believed 
to be the second deepest in the world. ' . * 

I N selecting the site for the br.idge stru<r-
. ture the main consideration' apart from 

few piers as possible •. It will ;be realised that 
the longer spans entail very heavy steer work 
and the increased cost~ of this construction ,IS 
compensated for by the·reduction In' the num­
ber of piers. The final choice as the., most!. 
suitable design for this portion of the ,bridge 
was for two truss spans each 440 ft. with only 
one pier, and that of the4'caisson" type, which 
is' built by operi dredging. . 

Plans were prepared based on this design and' . 
on an alternative design for, a H~antilevertr 

the uncertain nature of the material in 
the bed of the river was the necessity to utilise 
as far as possible the roads already constructed' 
on' ,both sides of the river. Provision· had 
also to be made for continuous use of the 
existing.ferry docks... The bank on the south 
side .is. very steep and rocky, with the deep 
portion of the river adjacent to it. On the 
north side the river is shallow for. a consider­
able distance from the bank .with mud flats 
exposed.at low tide and the bank itself at,the 
site finally selected is gently sloping. 

. bridge with spans 188 ft., 564 ft .• and 188 ft. 

At this site, the width of the river at low tide 
is 2,600 ft., butthe construction of an embank­
ment of rock fill on the mud flats on the north 
side reduced the length actually to be bridged 
to' 1~990 ft., This is not the longest road bridge 
in New South Wales or in Australia. Longer 
ones ,are. the Hornibrook Highway'in Queens­
land (about 8,000 ft~) and at Gundagai in New 

, South Wales. (3,030 ft.). . , . 

, Bonngs,'were taken to depths of. up to 200 ft. 

land disclosed mud, shells, sand and clay, but 

. 

it is difficult to obta.in. a true sample of mater- . 
ial 'at sucJ:l depths; and the exact condition of 
the various strata at these depths. 'cannot be 
accurately determined. In the absence of 
rock in" the· bed of' the river at a reasonable 

. depth it was 'obvious, that costly and difficult 
pier construction could 'not be avoided, .es­
pecially at the south side; On the north side 

I 
inexpensive short spans suppo. rted on piles 
were practicable as the water is shallow and 

, the mud and' sand suitable for pile driving. 
As the water deepened this simple construc­
tion could not be used and piers ~f increased 

. size were . necessary,', though still on .piles 
driven .in groups. Consequently longer spans 
were used so that fewer of these larger piers 
would be. required. These spans are 90 ft. 
long of the steel plate girder type. . 

Over' the deeper portions of the river pile sup­
ported piers became uneconomical and it was 
'necessary to resort to very long spans with as 

[5] 

Further, when tenders were called, firms·ten­
dering were asked to submit tenders for 
designs prepared by themselves. Tenders . /<,: 'I 
were received for these, various alternatives" 'c ...... ·~93, ~-I 
but the most favourable was that for the two. ,,', '~~iD t~ 

long truss spans. .'- '<:~'.:::; '1-

In order to meet. the requirements ,of n~viga~. ~~::;~>:.~~~~}~ : I 
tion, a clearance of 40 ft .. abovew.· ater:.Jev.~ .. L .. ": ~~;\':\';,'.~~¥" ~ 
has been provided over the deep water in. mid .. , .. ' :'~{:0st"~* !~ l 

,stream but has been reduced onthe n9rthern>;··:'+~~gS( 1 
side by grading the d~ck pf . the' b,r~dg~', d.o~p ... :',/G:;J::¥~~}jf f: 
towar~s the. north and thus !educmg. the. ~o,s.,t <::.- '. ::.;.::~;'~.e::!~.::.::.,:,.;. r 
of the embankment., The ,Width ;of thebndge_..~\.:-'B:~~.~~~ t 

qUlfements, th~~: 30 ft. adopted prOVidIng for. ': :~.~.:~:"!/.tr;,~ : w. a~ fixed .afte. r. '. c .. o. n .. s .. l. dera hon. . of th. e .... t.,~a!fi ...... c., .. r~ : ..... ~ ':;~~~ .. ' ... \.;'.' ... ~ ... :.'.:.: .. ~~.: ..... ~ •. : ... ':.:.~ ... :.~.~ .. ':.:~.',.~. '~j;JI 
!hree la,nes oft~~ffis~'while ~ fo?tway ~.f~.~id~ .' , ',':'t;~!fl~ ~J 
IS prOVided 'P~" th:e ,u'l's~f~am, slde~ ,!~test~:c,- ..··t~.~i;V·~ 
ture was de.~.I,gn~~' to:c~rrysafelym .each,:~9f;>. .. ' ,!./·,:~:;t:;;:~ 

the three 1. a .. nes. of ~o. a .. d ..... :q.a .... 
ffic ~ heavy ~~.e/. cl~.,t .' .·.:'· ... :'.: ... :·;.~.·.~ .. ;.·.·.'~ .. l· ... of 40,000 lbs.· weight', qn . two axles;'anCl 'aJ~~ ." .c,:).;::;. " 

uniform load of 70 to' 100 lbs. per sq. ft. over . . :.;:\~' j : 
the balance ,of the area in front and be.hind ' .. ':::;"';: *~ 
the heavy load to allow for smal~er vehicles. '.' '_~ 
On the footway provision was made fat a load j.t 
of 70 to 80 lbs. per sq. ft. The total live load·' 'i~ 
which one of the main spans ,was designed to ~~1! 
support is about 600 tons~ l~! 

Extensive investigation was undertaken to 
determine the most suitable type of truss span. 
From the Department's experience of welded 
construction in smaller bridges, it was con­
sidered that welding of the v'Lrious portions 
of the members could readily be extended to 
the heavier type of bridge proposed, and the 
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res~1ts achieved. justify the decision. The$e two in e~ch span are fixed and two are free to 1 
trusses are believed to be the 'longestin .. the· move. The eight smaller spans on 'the north- .j 

wotld'wherewelaing has been used through.:' ern end are each 40 ft .. in length and consist .; ~ 
out the fabrication in the shop. For the con- : of ordinary r~lled-.s!~ joists. ' i 
nection of.: the ·members at the site to· form . ~,i 

'thec;orhp~e~ed truss, the conventional method The deck of the bridge'is of reinforced 
of. rivetin. g was adopted.. conrete resting on steelstring~~,_and is . i 

covered with 2 in. of bituminous 'Concrete.' 1 
'The trusses areHthrough" trusses with a top .• ·.i 

. ·chord·on. a :series of straights to make the In the design of the piers there are many 1 
~ectiort: more economical and to' provide a unusual features. Piers other than No 1 and ~,~ 
ple~s~ng appearance. The type of bracing No. 2 are supported on' reinforced concreiel 

I . 'ado'pted .. ;is,:that known as the HK" system piles of exceptional size. These piles are 'of :4 
~hich~:.is ,!most appropriate for this length of solid concrete 22 in. square for the sho,rt 40 ft. ,; '.~ 
sPCl~:and'qepthof truss .and results in spans where' considerable length is unsup- .~ 

,colnpa,ra .. tively .. shortmembers with a further ported and 20 in. square for tb~other piers 0' i 
advalii'age" of reduction in Hsecondary" where they are wholly underground and with 1"1 
stresses. The heaviest parts of a truss bridge lengths up to 120 ft., reinforced' with. eight:. f .. 
ar~usually. the sloping members at the ends, steel bars 1~ in. diameter' 'and weighing up 1 

. ' which.in this bridge consi~t of two side plates tt> 24 tons each.· They' were designed' to be .4 
2in~ thick Clnd 2 ft. 6 in. deep, with a web . lifted at certain points only.' ,.1 

·pl~t~'l.t' in. thiCk. and 12 in. wide joined by These piles were used for the smaller, piers . : j 
.con.tin~ous welded seams to the side plates, by driving to a suitable depth and, after' cut- .1 

the .. whole forming in cross section a letter ting the tops to the proper line, joining them . "i 
, :~~lHI H~T,hith's 14

t
H" typed of shectionbis us~d gl ener

d
- witn a reinforced concrete headstock to :.' '1' . 

. . ,a;;J.lor . e op.cnor , t e we vertlca. s an support the superstructure. 
"Al~gonals.'.· The lower chord or horlZontal 

member at the bottom of the truss consists of The piers supporting the plate girder spans .. 
·'~~~e.j)lates ()f varying thicknesses ·up ;to T;i- in. were designed as two columns placed on; a :1 
. :~n(h~,~tQPplat'et in. thic~, with smaller plates large concrete slab below the bed of the :j 
at the bottom giving a section of. the shape of river supported by 21 piles. The largest of . '.1 

. an inverted HU". The top arid bottom chords these piers which supports one end of the <t 

I 
""- are 'connected together with light lateral brac- northern truss span, has 72 piles and was of ~ 

:, :'1; y~;~;.! ing. fQl',.~tiffening against uneven loading and such a size and type that special consideration . '. ':~.'.I·.' , ,t ' ;~h :~si~.e ·loa~s from wind. had to be given to all details of construction 

.Th .. e>e, xpa. nsl.'. on beari.ngs under' the trusses to. before the design was completed. These 
: details are described later. 

~l1owJo~'movement due to temperature varia-
!ions' ar,e:' :of interest; the 'whole four having Similarly, in the design for the largest pier of 
::seJ:lll-:spher~c~rtops. which fit into hollow all (No. 2) the methods of construction and . 
'castings' bolted to the underside of the truss. sinking had to be known in advance and the ... 
:J:.hr~e or these . bearings are free to move design prepared accordingly. This pier is' of 
JQQ.gi.Nd~nally with the bridge structure, caisson type and relies for its support on its 

;;' .,' while -the'four.th is fixed to the top of the ·pier. large base area resting on suitable material 1 
~; : . db f" 1 . f . I '1 
~'.".' ~~:~~c~~t P~~~ t~tdin;P:;s a~:(t i:o~:'i! i~l~: 0/5rl/fi~~11O~:te;i~r. ~ht;~i~~t~: ~a}t~ '1,:, 
.~ fabrication and heavY plates up to 2 in. thick WI e a.n 1 t. ong with semi~clrcular ends, 

I
~ -,;. the ,side walls are connected by three trans- . ,I 
• ,.~,1' ': were .. us!!d for flanges with butt welds where I 1 1,: . >'." verse wa Is dividing the interior into four 1 

. : ,:/ required •. The girders, two of which are re- spaces or Hwells". ' J 
:1 :. . quil'ed, p~r: span are 7 ft. 3t in. deep and were 1 

" ' brought to the site from the fabricating works The construction of this pier is shown' in ) it . :~Y~::er~:~~~~ ;n~S(s;~:~~a~ls;:,;:~t b~~ ~~~:.ammatic form in the sk(tches on opposit( II 

I
'~ : " ,~':". f, {;, ... ' •.... 11 ~;. 
, ~.' ' .. ' 1: 

-;} :- [ 6] 'li 
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THE, HAWKESBURY':, R'IVER BRIDG'E 

STAGES IN, CONSTRUCTION OF' THE WORLD'S SECOND DEEPEST 
. BRIDGE, FOUNDATION. 

t. FIRST SECTION WITH FALSE BOTTOM. 

The first section" of the ,. caisso,n which was constructed on a 
;, barge'and fitted with a false bottom and wit,h a steel extension up­

,wards which was used for the outside formwork for the future 
extension in concrete, and also to provide additional buoyancy 
for the floating por,tion. 

2. FLOATING CAISSON.' 

,Th~ b~rge at' the launch~ng d()ckwhich has been scuttled by 
filltng wlth water and by pulhng down tp such a depth as to allow 
the concrete caisson to fioatand be towe9,' to one side, when the 
barge is then allowed to come to die surface and be removed. 

'3, BUILDING UP AND LOc:ATING CAISSON. 

, The caisson located at .itscorrect position after building up· 
,to a suitable heightwith>a further temporary l;>ulkhead acided. 
Between, this bulkhead' and.the'~riginal false bot~om 'air Pfessure 
was applied to enable, the',original· false bottom to l?e forced o{f 
and drawn clear before th~'caisson reached the bottom of the river. 

4. "LANDING" CAISSON. 
, , . 

, The caisson r~stiD:g o~the dV,er bed. This portion of the 
work was 'effected by reducmg the alf pressure below the tempor­
ary bulkhead, thus reducing its buoyancy. As soon as the caisson 
reached the bottom the whole 'of the air was allowed to escape 
and the bulkhead was then removed. 

5. DREDGING OUT CAISSON; 

The, sub~equent sinking process. On the removal of the 
bulkhead as mentioned in (4), the caisson filled with water and 
ftJrther sinking was effected by dredging out the mud inside. As 
th~ ~oncrete was built up increasing the pressure, the caisson sank 
and further sections were built from time to time on top. ' 

[7] , 5 
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Fabrication of Superstructure 
The contract for the manufacture, supply and delivery of the whole of the metal work of 
the superstructure of the bridge was let to The Clyde Engineering Co. Limited, Granville, 

New South Wales, for the sum of £94,797. 

I T was a provision of the contract that the 
steelwork be temporarily erected in the 
works of th'e Clyde Engineering Company, 

before being despatched to 
the site at the Hawkesbury 
River. 

It is essential that work con-
structed under such condi­
tions shall be of first-class 
quality and that the greatest 
accuracy must be observed, 
to ensure that all parts will 
fit properly together on final 
erection. 

A rigid specification was laid 
do~n for the welding of the 
superstructure to elirp.inate 
distortion and minimise coft­
traction.' The Company had 
to satisfy the Engineer of the Department 
of Main Roads, New South Wales that the 
officer in ,charge of the immediate and con­
tinuous supervision of the welding·· processes 

, hac had,-suitable training and practical exper­
ience in the execution of this form of con-
struction and, further, that, before commenc­
,ing work, each welder was required to make a 
test· piece of welding in a form and of the 
dimensions laid down, by the Engineer. The 

, specimen piece of welding, upon being tested 
to destruction, was required to have an ulti­
mate strength of not less than four (4) tons 
per inch of weld. This called for the utmost 
efficiency in· all processes of welding. 

. In addition to developing a special welding 
procedure, the handling of the parts making 
up a structure of the size of the bridge pre­
sented many problems. 

The Clyde Engineering Co. Ltd., designed, 
and built special hydraulic riveting machines' 
to enable the work of fabrication to be carrie9 

out efficiently. Special hand­
ling gear was manufactured 
to remove the parts from the 
various workshops to the site 

, of temporary erection. Foun­
dations were 'laid on the 
Works to carry the various 
sections of the bridge and a 
10 ton Guy Derrick Crane, 
was designed and built for 
the temporary erection of 
the structure. 

,Each section was subjected 
to final test and . survey by 
engineers of the Department 
of Main Roads, New South 

Wales, It is no small tribute to the contractors, 
- The Clyde Engineering Co. Limited -
that the whole of the work was found to be 

, in ~ccordance with the specification in all 
respects, particularly, when taking into con­
sideration that the two Truss Spans were each 
of 440 ft. in length. After the work had been 
passed by the Engineer and before it was dis­
mantled, each part was carefully marked to 
facilitate its erection on the site.-
All' sections of the superstructure were 
transported by road from the works of, The 
Clyde Engineering Co. Limited to the site 
at Hawkesbury River by Messrs. A. Pittman 
Pty. Limited in units, the largest" of which 
was 82 ft. long and 24 tons in weight • 
* The storage space, handling and details of fabri­

cation on the Works of The Clyde Engineering Company 
Limited can easily be imagined when taking into con­
sideration that the weight of the structure was 
2,180 tons. . ...... 

[8] 
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"qener:alviewsholfling "floating-in" 0/ Span No; 3~ In /~reground will be seen /alsework on which trusses were built • 
. \ 

[ 10] 
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Pier 2: . Steel coffer dam used as outside form. Excavating by grab in process.· 

[ 11 ] 
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';!'~MAIN "DIMENSIONS 
;;<OF FOliNDATION CONDItiONS' 

By'BO'RING 

NOT~'~I" /r/ ~1i;;3/ce.Tch 0// 'yt!f~rica/ cllmenslons 
'hdve, been o'~own t'wo and eT hall'" 

_ Tlme~: 'the/" r~ue,' '.uje . 

THE MATERIALS USED' WERE:-
. .," -. 

S l:~ut:;ruN7/ ' Sreel. .. _ ................ 2000t-ons. ' 
HOlnrOl'rC/ng'Sl'eol. ................ 10-10rons 
,Conc"ere '(0// Tupes) .... :.~ .. I.J,OG7 cub. .!lords. 
C'en?t1/'71:. •• __ •••••• ~ ................... •••• : .,,000 rons 

:".' (96;000 f?ogs) '. 
COl7c,.~re Pi/es ...................... 2.3,6'8/ !"eel: . 

~ , (oPPl"o:X:. "IJ miles) 
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Lifting piles with special tackle. Piles will go between "leaders" (where man is standing) which are then 
rotated up to vertical position. . 

[ 14] 
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LEFT. Trws .with erection gantry ~ing assembled on falsework. Below is small pier' which will support approach 
span later. RIGHT. Span cup bearing coming over spherical support during last stage of floating-in. Plate 

girder span' and rocker bearing at left. 

[ 15 ] 
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THE f{AWKESBURY RIVER BRIDGE 

C onstruction-·.· MethodsClnd Equipment 
The contract for the construction of the substructure and the erection of the super­

. structure of the bridge was let to Balgue Constructions Pty. Ltd. for [,247,000 •. 

THE constrUction of' the substructure 
, . presented the major problem to the 

contractor. Several different forms of 
substructure were provided for in' the plans, 
namely: 

(a) Abutment A was founded on rock in 
the dry. 

(b) Pier 1 was founded on rock, but below 
Low Water Level. 

. (c) Pier 2 was,an 'open dredged .concrete . 
concre te Caisson. 

(d) Piers 3 to 11 were founded below mud 
level on nests of· reinforced concrete 
piles. 

(e) Piers 12 to 18 and Abutment B were 
reinforced concrete pile trestles. 

Each type called for methods and equipment 
suitable for the job, and presented its own 
particular problems. 

PLANT AND MA TERIALS. 

. To tackle. a job of this size and nature, special 
plant was necessary, and the contractor was 
faced with the necessity for building a' con-

[ 16] 

siderable quantity of plant before any con­
struction work 'could be put in hand. Two 
large punts 100 ft. x 30 ft. x 9 ft.~ of 400 tons 
carrying capacity were built and launched. 
One of these was equipped as a heavy lifting 
unit, with timber sheer legs capable of lifting 
35 tons at a distance of 30 ft. from the nose 
of the punt, as well.as having a drift of 60 ft. 
above water level. This punt also had a 4 ton 
revolving crane on it. The other big punt 
was equipped with a complete concrete mixing 
plant, with storage capacity for pouring 120 
cubic yards concr~te. 

Other items of floating plant were two 4 ton 
revolving jib cranes oh punts, several flat 
punts for transporting material, a tug, launches 
etc. All major items of plant were steam 
driven, but petrol engines were used for 
pumps, compressors, welding plant, etc. 

The ground space' available for stacking 
bridge steel, manufacturing reinforced con­
crete piles, assembling formwork and gener­
ally handling materials was _ very limited, 
owing to the rugged nature of the adjacent 
country. A small flat on the Sydney side 
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THE HAWKESBURY RIVER BRIDGE 

about i \ mile . from the bridge abutment, 
through which a creek. ran, was. developed 
into a stacking and handling ground. The 
creek was dredged out and retaining walls of 
timber sheeting driven to form a canal into 
which the material punts could enter. A tim-

. ber overhead travelling gantry capable of lift~ 
ing 30 tons, with a span of-130 ft., and clear­
ance of 19 ft. above ground level was' erected, 
and commanded an area of about 300 ft. x 
130 ft., with the canal in the centre., This 
space was accessible by, road from either side 
of the: canal j'\ and materials brought in by 
road were unloaded and stacked by the gantry 
and subsequently. picked up again .and loaded 
on to puntsin the canal and towed out to the 
bridge works by lau~ch and tug. 

The whole of the 2,000 tons of bridge steel 
was stacked on the'northern'side of the canal, 
whilst the area on the southern side of the 
canal. was used for cas~~ng and stacking the 
reinforced concrete piles ~sed in the founda­
tions. In all some 20,000 tons of bridge 
construction material were handled by the 
gantry during the job. 

Concrete materials for the 13,067 cubic yards 
of' concrete used in the structure were sub- . 

. jected to close inspection and testing. 13,000 
tons of coarse aggregate were supplied by 
Blue . Metal and GravelPty. Ltd. That por­
tion required for work on the river was tipped 
from lorries into bins on the southern bank 
a. little, downstream from the bridge and 
loaded on to the concrete punt by grab oper­
ated from the crane punt. The 8,000 tons 

, of sand required were supplied by N epean 
Sand &. Gravel Ltd. and similarly handled. 
Cement was supplied by Southern Pordand 
Cement Co. Ltd., some 4,000 tons in all 
being used. 'The cement was stored in sheds 
adjacent to either the pile making plant or 
the main bins as required; 

The steel reinforcement, which, varied from 
:l- in. diameter up to It in. diameter, w~re 
supplied by B.H.P. Co. and subjected to test-

ing by the Department., In all" aboutJ,~;:" " 
tons of steel reinforcement were j.1sed in:'tb~ . 
bridge. .... . :' ,;'" 
Despite the difficult perioddurmgwhich, 
construction was in progress, suppliers; of 
vital materials gaveexcellentservi~e~and :.n~9 : .. :' . 
delays were caused by shortageof>:#lat'edaL' 
or interruption' of supplies. " .. ,::.: 

, . S1J8. .>~:~~::}', ' 
CONSTRUCTION OF· ~ST:RUP11!~~.~;,·' 

Actual construction work commertcid;~ti·;j~t·. 
" . .'. ..' ....... '.;:,,<'.' ''''~''I .' 

September, 1938 ·whe.n 'excavatiop,'for",~th'e" 
abutment on the Sydney side "'vi~:6'~$1:1ci.~ 
Shortly afterwards excavation forthefounda~ . 
tions of Pier 1 at .the edge o{the w<itei,':was 
commenced. This proved to be' a difficUlt job ' 
because fissures in the: sandstone ,aUo~ed 
water to 'pour into-the e~cavation andthe' 
fissures were very difficult to' sea1.' ,A diver . 
explored the river bank in an effort to' lOcate' 

. and block the sources of leakage, and eventu-, 
ally the foundation was excavated' into solid 
rock, 12 ft. sout4 of the site planned,aIl:dthe . 
pier base concreted. 

Pier No. 2 which is located near the' centre 
of the deep water channel of the' rive~<.w~ 
designed as an open dredged 'caisson, and ~as. 
intende9 to be founded iri a- bed of sarid some' 
170 ft. below low water level.' . Th~ caiSson is . 
essentially fl· reinforced concrete sheli fitted 
with a steel cutting edge~and·which:~ssunk. 
by exCavating the mud from inside~/al1,owitlg~ .. 
the weight of the shell to' cause 'it to .~ink,~, "', 
excavation proceeds. ' 

The cutting edge was laid out on the deck of 
one of the large punts on 1st Nov,ember, 1,938, 
and the work of building the concrete shell . 
commenced. The method of building up a~d. 
launching the caisson from the deck of the \ 
punt has already been described in the section 
dealing with the design. 

The caisson was landed on the bottom of the 
river on 7th November, 1939 by reducing the . 
air pressure below the bulkheads built into the 
wells. When the caisson was JUllysuppor.ted 
by the mud of the river bed, the bulkheads 

[ 17] 
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THE, HAWKESBURY RIVER BRIDGE 

were removed and dredging commenced. 
By April, 1940 the s~ell had been built up to 
129 ft. long and the cutting edge was 50 ft. 
below the bed of the river. Then on April 
11th, late in the evening, it took a H run" of 
53 ft. and dropped out of sight 45 ft. below 
water level, the drop being exactly vertical. 

Location of the sunken 
caisson and determination 

,. of a method for building 
on to it presented problems 
which were unique in engin­
eering practice. It was 
eventUally decided to build 
another section of caisson, 
floated in a similar manner 
to' the original one, land it 
on top of the sunken section, 
and ;oin the tWo pieces' to- , 
gether' with reinforced con­
crete poured under com ~ 
pressed air. 

Work on the upper section 
commenced on 23rd Aug­
ust, 1940 and on February 7th, 1941 it was 
successfully landed sm top of the sunken 
'section. The concrete in the junction was 
placed on March 29th, and the shell extended 
to make' it 199 ft. long before excavation was 
resumed. On 8th September, 1941 the caisson 
Hran ',' '30 ft. 6 in., but on this occasion prac­
tically no inconvenience was caused' as the 
'possibility had been foreseen and the concrete 
was only a short distance 'b~lowwater level, 
and the surrounding cofferdam could be 

. pumped out. 

After further building up and excavation, on 
8th June, 1942 the caisson took. a third and 

. final Hrun" of 28 ft. the cutting edge then 
being 233 ft. below low water level. 

When excavation was continued to the cutting' 
~dge'it was found that the caisson was resting 
on large boulders. The bottom was cleaned 
up, all mud and silt being removed by a~ air 
lift pump, and rock exposed over portion of 

[ 18] 

the caisson area and a bed of coarse sand and 
gravel over the remaincJer. The deepest part 
of the excavation at the upstream end was ~' , 
241 ft. 4 in. below low water level. This is I 
within 8 in. of the world's record depth for a; 
bridge foundation, which occurred at Oakland. . 
Bay, San .Francisco. 

An interesting part of this 
excavation work was carried 
out by the Department of 
Main Roads separately. from 
the contract. The boulders 
were removed by explosive 
charges which varied in 
quantity from one plug to 
5 lb. of blasting' gelatine. 
Each charge after ignition of 
the fuse was dropped down 
through a 4 int 'pipe into a 
hole bored in the r9ck, 
the quantity removed being 
about 10 cubic yards. 

To seal the caisson a Hplug" 
of concrete about 26 ft. 

deep was' placed under water by means' 
of special drop bottom buckets. In all 582 
cubic yards of c.oncrete were required, placing 
being carried on continuously .for nearly· 48 
hours, the concrete being mixed in the plant 
moored near the materials bins, and trans­
ported the 500 ft. out to the caisson by a 
specially rigged, punt and then lowered the 
240 ft. into position by a crane .. This was the 
biggest continuous pour of concrete inthe job. 

When the bottom sealing plug was placed, a 
top sealing plug was poured to form a flat 
platform on which to build the pier shafts, 
which were securely bonded into the caisson 
plug and shell. 

The pier work. above water level presented 
no difficulty and the final pour of concrete 
was placed on 22nd December, 1943, the 
occasion being one of great satisfaction 
in seeing the completion of such a difficult 
part of the job. ' 
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THE HAWKESBURY RJVER BRIDGE 

The height of the top of the pier above the 
lowest point of the foundation is 282 ft. 2 in. 
There are 5,324 cubic yards of concrete in the 
completed pier, and 243 tons of steel rein­
forcement, while 6,803 cubic yards of material 
were excavated during sinking. 

Piers 3 to 11 were of a different type, being 
founded on groups of reinforced concrete 
piles driven into the river bed. The piles were 
20 in. square and varied in length for the 
different piers from 83 ft. to 110 ft., with a 
maximum length of 120 ft. for the test pile 
driven in Pier 3. 

The silt of the river bed was excavated for a 
depth of about 20 ft. inside a sheet steel piling . 
cofferdam, and the piles driven so that the 
heads were about 6 ft. above the bottom of 
the excavation. These large and heavy piles 
- they weighed up to 24 tons each - had to 
be handled very carefully in a horizontal posi­
tion, and placed in leaders which could be 
turned into the vertical position necessary for 
driving. Driving was effected. by an 8 ton 
hammer, and long ironbark Hfollowers" were 
used to transmit the blow to the head of the 
pile below water level. 

In all 248 piles were driven in Piers 3 to 11 ; . 
the total length of the piles was 23,681 ft. The 
largest pier, Pier 3, had 72 piles in the foun­
dation, their aggregate length being 7,930 ft., 
just over It miles. The heads of these piles 
were 50 ft. below water level when driven. 
These are believed to' be the longest conctere 
piles which have ever been driven so far 
below water level. 

, The bases of Piers '3 to 11 were built over the 
tops of the piles inside a Hdiving bell", a large 
welded steel working chamber securely 
anchored to the foundation piles by the con­
crete seal poured under water. The working 
chamber was filled with compressed air, which 
displaced the water, and allowed all work to 
be carried out in the dry. Access to the diving 
bell was through air locks, and the concr~ting 

of the base was completed without any dis­
turbance from the water. 

This method was evolved by the contractor 
especially for. this job, and is a novel and 
effective means of constructing foundations on 
nests of reinforced concrete piles at depths 
below water level where the ordinary open 
cofferdam· method is at all likely to give 
tro,uble. ' 

The diving bell used for Pier 3 was 51 ft. 6 in. 
long x 30 ft. wide x 15 ft. high, and weighed 
40 tons. When filled with compressed air the 
uplift from the working chamber to be re­
sisted was 700 tons. 

Piers 12 to 18 and Abutment B at the northern 
end of the bridge consisted of six reinforced 
concrete piles in the piers and four in the 
abutment with a reinforced concrete head­
stock to carry the superstructure. The piles 
were 22 in. square, the total length of the 46 
piles being 4,360 ft.; the longest was 10.2 ft~ 
and weighed 26 tons. The outer piles in the 
piers on a rake of 1 in 12 and the others 
vertical were driven by the same methods and 
machine as for Piers 3 to 11. 

SUPERSTRUCTURE. 

The erection of the superstructure involved 
floating the two main spans into. position, 
because of 'the great depth of water at the 
section of the bridge where they are situated. 
The spans were erected on timber falsework 

. resting on temporary wooden piles driven into 
. the river bed on the northern end of the bridge 
structure, over shallow water. On this false­
work a timber travelling gantry was erected; 

. 90 ft. high, its highest point being 130ft. 
above water level. This traveller could handle 
the heaviest piece of the truss' spans, namely. ' 
22t tons, and lift it into position, 110 ft. 
above water level. 

The spans were. erected at a level approxi­
mately equal to that at which they would finally 
be set, and to the required grade and camber~ 
When the span was riveted up, arrangements 

[ 19] 



\. 

were .made to ,place under it the, two 100 ft. 
punts on which, suitable towers had been 
erected.' Thes~ punts were drift~d in at low 
tide, and with the rise of the tide, the span 

. ,was lifted off its erection falsework and drifted 
'clear. The punts were pulled across the river 
by ropes attached to steam winches, to bring 
the span opposite the piers on whichit was to 
~rest~ When the tide had risen again sufficiently 
the ,punts were hauled into position between 
the, piers and the span correctly located over 
the bearings which had been previously set on 
the tops of the piers. As the tide fell the span 

'came to 'rest on the bearings and when fully 
,supported the punts and towers were drifted 
clear" 
The operation was very spectacular in that the 

. ~panmeasured 440 ft. long" x 35 ft. wide x 
70' ft. high,' alid weighed 640 tons, and moved 
st~aciily and quietly from its erection false­
work across the river to final location on the' 
piers. The first span was floated and placed 
in position-on February 8th/9th, 1944~ This 
portion, of the work was necessarily delayed 
to enab~e th~ comple'tioD. of the exceptionally 
deep, caisson, at Pier 2, which carries one end 
of each of the truss spans~ The second span 
was floated and placed 'on June 21st/22nd,' a 
little oyer four 'months later. 

'The girders for spans 4, to 11 were delivered 
by road. 'Each 'girdei, was 90ft. long x 7 ft. 

"4 'in. deep ,x 16 in. wid'e~'and weighed 17 t tons. 
The' sheeJ;, ,legs lifting plant lifted the girders 
into' positi~n,;ind a cran~;pl~ced the steel in 
th~floOrsys'tem, a ,complet~span weighing~ 
54 tons. being erected 'in a day. 

, '" J 
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The concrete deck waspoureej. as the super,:, 
structure was erected. Spans 5, 6, 7,8 and,9 
were decked before 'the truss spans' were' 
placed, but placing the deck proceeded from 
the southern end to link up with these spans 
as soon as the truss spans were in position. 

The setback caused by the sudden and un­
expected run of the ca,isson at Pier 2 in April 
1940, very seriously interfered withthe layout 
of th~ job. Instead of Pier 2 being one of the 
first piers completed in the river section of 
the job, it was actually the last, and so work 
was completed between Piers 4 and 8 'long, 
before any other part. t , 

No trouble was experienced in Hdosingft,the' 
gaps between ,the various piers although all the 
early setting out work had, to be done by 
triangulation from the shore and from rem­
porary stagings, and no direct measurements 
could be made until quite late in the job. 

The labour position brought about by war 
conditions very seriously handicapped the 
contractor in carrying out. the job, and, 'corn:" 
bined with the delays brought,about ~y the 
exceptional circumstances surrounding the 
Pier 2 caisson, made the time for completion' 
considerably exceed the' original .estimate. I 

The whole structure has been faithfully con,­
structed with t}le, best possible material and 
the greatest care, and iti's to be hopedthat'the 
travellers who use the bridge in years to come 
will pause'occasio,nally to think of and thank . 
those who toiled so arduously to provide, the 
structure in the face 'of such unusual diffi­
culties. 
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See pl14 re welding for the Hawkesbury River 
Bridge at Peats Ferry 

Weldinf! oi= 
~ 

In recent years the technique of welding steel has 
heen developed to such an cxtent that weldillg has 
become a strong rival to riveting 111 structural 
engineering. 

During the past six years the Departmcnt of l'vIain 
Roads has macle increasing use 0 f the process in lieu 
of riveting in steel structures. There are variou;-; 
methods of welding in use in diHerent Ilclc1s 0 f 
engineering work of which the fullO'vving are thc most 
common :-

( I) Forge or fire welding. 
(2) Gas welding. 
(3) Thermit welding. 
(4) Resistance welding. 
(5) Electric arc welding. 

Forge 'Wcldiug is the method which is employed in 
the blacksmith's shop where the metal is heated in the 
forge to a plastic stage and hammered on an anvil. 
For certain classes of work this method has beell 
improved by the development of heating furnaces and 
power hammers. 

In gas 'lC}rldillg a high temperature flame is pro­
duced by igniting a mixture of two gases, usually 
oxygen and acetylene. The welding is brought ahout 
hy pre-heating with the torch flame the parts to he 
welded at the point of contact, and when this base 
metal is at a suitable temperature, metal is added by 
melting with the torch flame a filler rod of suitable 
composition. 

Thermit weldiJlg is a casting process which employs 
chemical reaction obtained by igniting a mixture of 
finely divided aluminium and i rOI1 oxide ill close proxi­
mity to the metal to be welded. During this action the 
oxygen leaves the iron oxide to combinc with the 
aluminium and the free iron is drawn off at a high 
temperature into a mould previously prepared round 
the parts to be welded. The~e parts are heated both 
by the burning material and by the mdal entering the 
mould and dissolving in the incoming metal to form 
when cooled a homogeneol1s section. 

Resistance 'Lt/dd/ng is a heating and squeezing pro­
cess. The parts to be welded are raised to the tem­
perature of fusion by the passage of an electric current 

Strllctures. 

through the junction. \Vhen the welding heat has 
heen reached, pressure is applied mechanically to bring 
ahout the union. 

In c/cctri( arc 'weldiJlg the parts to be welded are 
hrought to welding temperature at point of contact 
by the heat liber~ted at the arc terminals and in the 
arc stream so that the metals are completely fused into 
each other, forming a homogeneous mass after cool­
illg-. The arc is formed hetween the work to be welded 
ancl an ekctrode held in Cl suitable holder. \Vhen the 
arc has been strnck the temperature of the work at the 
poillt of welding is in the vicinity of 6,500 cleg. F. 
This tremelldot1:-i heat melts a small pool of metal ill 
the work and extra metal is added from the molten 
electrode. 

The lastmC'nti()ncd of these processes is the method 
which is most suitable for use in structural engineer­
ing. The fullowing are the types of joint most fre­
quent 1y met wit h in this class of work:-

(1) Butt and slot welds (sce Figs. I and 2). 

(2) Fillet welds-
(a) end Illlcts (sec Fig. 3). 
(b) side fillds (see Fig. 4). 

The following table shows the working stresses 
adopted by the Department for these joints:-

13 11ft and Slot If' elds. 
Type of stress. 

'rension 

Compression 
Shear 

Type of weir!. 

El1d wcld 
Side weld 

\Vorking stress inlbs. per sq. in. 

12,5°0 

12,500 

TO,OOO 

Fillet 'welds. 

\\'orking stress in Ibs. per lino inch of weld. 

J>robahly the greatest advantage derived from the 
llse of welding for connections in lieu of riveting lies 
in the fad that a very appreciahle saving in weight 
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of metal required in any particular work is possible 
because the loss of section in tension members due to 
the rivet holes is obviated. Another advantage of 
welded construction over riveted construction lies in 
the relative simplicity of the welded work which re­
duces the cost of maintenance, particularly painting. 

In steel briJges of any appreciable size either plate 
girders or trusses are used. The Department's experi­
ence in the development of these two types making use 
of arc welding in the interests of economy and ease 
of maintenance is summarised in the following:-

(a) Plate girders. 
The conventional type of riveted plate girder witll 

two angle flanges and angle stiffeners has been largely 
superseded owing to the introduction of new ideas suit­
able to welded construction. In the welded girders. 
the edges of web plates are planed and flanges are 
welded direct to the webs. Plate stiffeners are used, 
in lieu of the angles in the old riveted types, welJed to 
the webs and flange angles. Accurate grinding of the 
stiffeners to fit against the flanges in riveted work is 
not necessary in welded work. The use of welding 
in steel spans has shown that web plates should be 
somewhat stiffer than design calculations dictate to 
counteract the effects of distortion due to heat. 

By the use of butt welds in the flanges, it is possible 
to approximate more closely to the theoretical require­
ments for sectional area than in the case of riveted 
work where angles of constant section are usually 
carried throughout the length of the girder. Where 
flange plates are welded, it is good practice to complete 
the flanges first and then to weld the completed flange 
to the weh. If the flange sections are first welded to 
the web and then butt welded to one another. cooling 
stresses are high and have heen known to crack either 
the web of the flange plates, and in any event distortion 
of the web would occur. 

After preparation of the full length of flange plates 
and web separately, the whole girder is assembled and 
tack welded. \Vhen this is completed. and not till 
then, the continuous welding is put in hand. 

From a maintenance point of view the new method 
of construction is an improvement on the old as the 
surfaces to be painted are smooth and the usual trouble 
of rusting round rivet heads is eliminated. The advan­
tage gained by the simplification is. however, somewhat 
offset by reason of the fact that the surfaces of welds 
are rough and are therefore not readily cleaned by 
ordinary methods, and the new metal laid down hot 
seems subject to the same trouble as rivet heads. 

Future improvement in the design of girders lies 
in the rolling of longer plates to reduce flange splices 
to a minimum consistent with economical flange area. 

More satisfactory connection-s could also be made 
if special flange plates were rolled with a projection at 
centre of one side to which the webs could be welded. 
These have been used in other parts of the world, but 
the demand in Australia is as yet too small. 

The maximt1m span so far used for simply sup­
ported plate girders is about 90 feet. It is doubtful 

whether this will be much exceeded because of the 
diftlculty of transporting greater lengths. 

In some cases, 'where rock foundations are available, 
continuol1s welded plate-girder design has been 
adopted, with the field joints riveted. The bridge over 
the Brogo Eiver on the Prince's Highway near Bega 

~ , 3 

FrG. I 
BUTT WELD 

(SectIon) 

---+ 

FIG. 2 
SLOT WELD 

FIG. 3 
END FILLET WELD 

FIG.4· 
SIDE FILLET WELD 

TYPES OF 'WELDING 
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is 
o

f this type an
d

 consists o
f three continuous 

span~ 
o

f 94 ft., 
115 

ft. 
and 

~)4 
ft. 

T
h

e access 
to 

this 
site 

w
ould have been difllcult fo

r large pieces o
f fabricated 

steel and the design consequently provided for specially 
sh

o
rt lengths o

f shop-constructed w
ork. 

(b
) 

T
russes. 

F
o

r som
e tim

e p
rio

r to 
1934 various publications in 

the 
technical 

press 
h

ad
 

claim
ed 

econom
y 

fo
r 

w
elded 

as com
pared w

ith riveted construction. 
A

t th
at tim

e 
~he ~ep.artment, ther~fore, p

rep
ared

 alternative designs 
111 

nvet1l1g 
an

d
 \veld1l1g 

fo
r the 

loo-ft. 
tru

ss span o
f 

the 
bridge 

over 
the 

M
anilla 

R
iv

er 
at 

B
arrab

a 
an

d
 

invited 
tenders on 

both 
designs. 

F
o

r shop 
w

o
rk

 
the 

w
elded design show

ed a saving in w
eight o

f about 
2

0
 

per cent., an
d

 in cost about 
1;) p

er cent. 
T

h
e reduced 

saving 
in 

cost 
w

as 
due 

to 
slightly 

h
ig

h
er 

unit 
rates 

for the w
eldecI w

ork, at th
at tim

e new
 to brid{Y

e 
con-

t> 
tractors, 

as 
w

ell 
as 

because m
ore 

accurate w
orkm

an-
ship and the m

achining o
f large plates is 

req
u

ired
 in 

w
elded construction. 

T
h

e unit rates fo
r erection In the field w

ere slightly 
higher 

th
an

 
those 

fo
r 

riveted 
w

o
rk

 
because 

special 
plant an

d
 train

ed
 m

en had to be b
ro

u
g

h
t long distances 

to the 
site 

for 
a 

sm
all 

am
o

u
n

t 
o

f 
w

elding, 
ancI 

also 
careful an

d
 close supervision w

as required all th
e tim

e 
w

elding w
as 

in 
progress. 

F
o

r 
the 

com
plete 

job 
th

e 
saving 

in 
cost 

due 
to 

w
elded 

construction w
as 5 p

er 
cent. 

F
ield w

elding is a difllcult operation, m
ainly because 

o
f 

lack 
of 

adequate 
protection 

fro
m

 
w

eather. 
F

u
r­

th
er difficulty arises because in the field 

som
e w

elding 
m

ust be overhead, and overhead w
elding is o

f necessity 
som

ew
hat inferior. 

In
 som

e localities 
also 

no 
p

o
w

er 
is available o

r m
ay be unable to operate th

e p
lan

t w
ith

­
out considerable loss o

f erectrical pressure. 
F

o
r these 

reasons 
the 

m
ost 

recent 
developm

ent 
is 

to 
use 

shop 
w

elding 
an

d
 

field 
riveting. 

U
n

d
er 

this 
arran

g
em

en
t 

it 
is 

possible 
to 

take 
full 

advantage 
o

f 
w

elding 
by 

building 
up 

tension 
m

em
hers 

to 
com

pensate 
fo

r 
th

e 
deduction 

fo
r 

rivet 
holes. 

F
u

rth
er, 

for 
com

pression 
m

em
bers it is 

possible to use "I" sections huilt u
p

 o
f 

plates 
giving 

a 
b

etter 
distribution 

o
f 

m
etal 

th
an

 
is 

possible for the riveted four-angle "I" section w
ith

 w
eb 

plates. 
w

hile 
at 

the 
sam

e 
tim

e 
difficulties 

connected 
w

ith field w
elding are elim

inated. 
N

o
 latticing is used 

in these designs, the top ch
o

rd
 leaves heing connected 

b
y

 diaphragm
s. 

D
iap

h
rag

m
s 

are 
also 

used 
in 

o
th

er 
com

pression 
m

em
bers w

h
ere necessary, 

and tie nlates 
as required fo

r tension m
em

hers. 
T

-Ieavy p
o

rtal fram
es 

as used in older types o
f tru

ss w
hich w

ere designed to 
tran

sfer 
the 

w
hole 

o
f 

the 
w

in
d

 
load 

on 
th

e 
uopet" 

portion o
f the tru

ss dow
n th

e end post to th
e b

earin
g

s 
have 

been 
replaced 

b
y

 
lighter 

fram
es, 

tak
in

g
 

into 
account the rigiditv o

f the sw
ay fram

es at each panel 
point and th

eir ability 
to 

tran~fer 
their 

sh
are 

o
f 

th
e 

w
ind load 

dow
n 

the verticals. and 
so 

to the hearin<zs 
via. 

the 
low

er 
lateral 

system
. 

T
h

u
s, 

w
elding· 

h
as 

effected m
any m

odifications an
d

 im
provem

ents in tru
ss 

design. 

T
h

e deck system
s on these tru

sses are sim
ilar to

 th
e 

d.eck 
system

 used in. the riveted tru
sses 

(cro
ss-g

ird
ers 

riveted to tru
ss vertIcals an

d
 strin

g
ers fram

ed
 in

to
 th

e 
cross-gi rclers). ex

cep
t that the cross g

ird
ers are w

eld
eu

 
an

d
 the strin

g
ers are m

ad
e co

n
tin

u
o

u
s o

v
er tw

o sp
an

s. 
O

w
in

g
 to 

the 
increased 

rigidity 
o

f cross 
g

ird
er 

con~ 
nections in w

elcled construction, spherical b
earin

g
s h

av
e 

been adopted to p
rev

en
t concentration o

f stress at th
e 

in
n

er edge o
f the bearings as 

w
o

u
ld

 be th
e case w

ith
 

the o
rd

in
ary

 cylindrical type ro
ck

er u
n

d
er cross-girdel­

deflection. 

T
h

e 
jo

in
ts 

an
d

 
connections 

carry
in

g
 

m
ain 

stresses 
in 

the 
com

bined 
riveted 

and 
w

elded 
tru

sses 
are 

all 
riveted and 

can he satisfactorily m
ad

e in the field 
b

y
 

an
y

 o
rd

in
ary

 erection g
an

g
 and checked fo

r so
u

n
d

n
ess 

o
f w

o
rk

 hy su
h

seq
u

en
t inspection. 

T
h

e 
flcld

 
riveted 

construction elim
inates 

the 
ohjec­

tion 
to 

th
e 

use 
o

f 
all 

w
elded 

joints 
an

d
 

connections 
m

ain
tain

ed
 

b
y

 
certain

 
engineers 

w
h

o
 

assert 
th

at 
th

e 
h

eatin
g

 o
f 

the 
p

aren
t 

m
etal 

by 
the 

larg
e 

am
o

u
n

t 
0 f 

w
elding 

co
n

cen
trated

 
n

ear 
the 

joints 
red

u
ces 

th
e 

stren
g

th
 o

f the m
em

b
er even if th

e w
eld be ad

eq
u

ate. 
In

 the com
bined construction, w

elding is only u
sed

 fo
r 

light longitudinal fillets, diaphragm
s, etc., so th

at th
ere 

is 
no 

d
an

g
er 

o
f 

adversely 
affecting 

the 
stren

g
th

 
o

f 
the p

aren
t m

etal. 

A
 

recent 
notaL

le 
w

o
rk

 
in 

w
hich 

w
elding 

is 
b

ein
g

 
used 

fo
r all sh

o
p

w
o

rk
 is the b

rid
g

e over th
e H

aw
k

es­
b

u
ry

 R
iv

er at P
eat's F

erry
 w

hich includes tw
o

 4
3

9
-ft. 

tru
ss 

spans. 
T

h
ese 

tru
sses are believed 

to b
e larg

er 
th

an
 any o

th
er yet attem

p
ted

 on w
hich th

e b
u

lk
 o

f th
e 

fabrication 
is 

done 
hy 

w
elding. 

T
h

e 
principles 

o
f 

design are th
e sam

e as fo
r the w

o
rk

s described above. 
T

h
e sam

e type o
f 

b
u

ilt-u
p

 "I" sections are generally 
used, 

the only exceptions being th
e in

v
erted

 "U
" sec­

tions 
in 

horizontal bottom
 chords 

to avoid 
a
c
c
u
m
u
l
a
~
 

tion o
f \\rater an

d
 the starred

 angle stru
ts used fo

r th
e 

lightly 
stressed

 b
racin

g
 m

em
bers. 

T
h

e plates used in 
fo

rm
in

g
 th

e "I" an
d

 "U
" m

em
­

h
ers are very heavy (ran

g
in

g
 up to 4

0
 in. x 10 in. an

d
 

30 in. 
x 

2 
in

.) 
an

d
 cai1l1ot be obtained in A

u
stralia in 

the lengths necessary to fabricate each m
em

b
er w

ith
o

n
t 

in
term

ed
iate 

splices. 
T

h
e 

m
em

b
ers 

have 
been 

de­
signed 

fo
r 

fabrication 
L

y 
the 

m
eth

o
d

 
developed 

fo
r 

plate g
ird

ers, i.e., 
the w

eb an
d

 flange plates are being 
fabricated 

sep
arately

 
hy 

shop 
b

u
tt 

w
elding an

d
 

th
en

 
llrought to

g
eth

er an
d

 jo
in

ed
 by shop fillet w

elds. 
T

h
e 

cross 
gi relers 

are 
w

elded, 
o

f 
the 

sam
e 

type 
o

f 
con­

stn
lctio

n
 

described ahove 
fo

r 
plate girders. 

T
h

e gussets 
for w

eb 
m

em
hers 

are riveted to m
em

­
hers and 

serve as 
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PEATS FERRY BRIDGE 

THE WELDED STEEL TRUSSES 

Supplementary comments 

The extent of welding on the Peats Ferry Bridge trusses can be difficult to appreciate 
even during a site inspection because welds are long thin fillets/cornices in the corner 
junction of two plates, in marked contrast to the more visual riveted fabrication. 

Comparison of riveted and welded fabrications 

However, on the site, the viewer is quite close to the truss members and can see the clean 
lines of the welded fabrication. 

The design calculations showed that the required cross-sectional areas of the steel 
members were larger than could be obtained from available ready-rolled RSJs. Fabricated 
sections were required. DMR experience with welded bridges led to the decision to 
fabricate the desired sectional areas by welding three plates to form H, I and U-shaped 
cross-sections. These shapes are shown on the attached drawing. 

It's a busy drawing, visually dominated by the riveted field joints but it does show the 
member shapes in the middle of each member, typically enlarged here. The welds are 
designated as black blobs on each side of the plate junctions. 
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PEATS FERRY BRIDGE 

THE CAISSON FOR THE MAIN PIER AND ITS 'RUNS' 

Supplementary comments 

The preceding two drawings show the basic features of a caisson, a common item of 
bridge construction world wide for very deep foundations (150 - 250 feet) in major 
waterways. 

Essentially it is a multi-cell vertical concrete tube that is progressively extended vertically 
as the tube sinks, see page 7 of the DMR Booklet for this sinking process. 

At the base of the caisson is a circumferential, tapered steel cutting ring/edge (right hand 
side of sheet 1) upon which successive sections/lifts of the concrete tube are cast until the 
cutting edge reaches the river bed and settles to a stable depth with the top of the tube 
above water. 

Further sinking occurs due to a combination of, internal dredging of the tube, which 
reduces the frictional resistance of the bed material adhering to the inside surfaces of the 
inner cells and, building up new concrete sections of the tube above water level, which 
increases ~he weight of the caisson thus causing more sinking. 

It's a delicate balancing process depending on the variability of the bed materials. For 
resistive materials, high extensions of the tube may have to be built for more weight. 
Sometimes, high-pressure water jets have to be applied to the cutting edge to loosen stiff 
material. If sinking stops, it usually requires sealing the top of the tube to create a 
working chamber under compressed air and sending workmen down to clear the 
obstruction. 

However for weak bed materials, the total weight of the caisson exceeds the frictional 
resistance and the caisson sinks unaided, it's called a 'run'. The attachment describes the 
three 'runs' that occurred at the Peats Ferry site. 

Eventually the caisson reaches bedrock or an acceptable solid strata. Sometimes the 
founding base has to be levelled by hammer dredging or under compressed air working. 

With the caisson bedded, the bottom internal 20-30 feet is sealed by a concrete plug (left 
hand side of sheet 14) placed by an under-water concreting method. 

The rest of the vertical interior is usually filled with fresh water until a few feet below the 
top of the tube where another plug/cap is cast, and upon this the visible pier is built. 



Even with such a limited programme of construction and 
improvement, the Department had difficulty in carrying 
works through to completion, as apart from the diversion 
of manpower and plant, delays were experienced in 
obtaining essential materials, such as steel and timber for 
bridgeworks. There was little bridge-building activity other 
than the replacement of structures destroyed by floods and 
the strengthening of bridges to meet military requirements. 
As far as rpad maintenance was concerned, the shortage 
of bituminous materials prevented the surfacing or 
resurfacing of pavements which, under normal conditions, 
would be regarded as essential. On gravel roads, resheeting 
was often not carried out when required and minor 
improvements throughout the system had to be deferred." 

A MONUMENT TO SKILL AND ENERGY 

Shortly before the victory was won in Europe, a ceremony 
was held on 5th May 1945 to mark the cnd of another 
long drawn-out struggle and that was the building of the 
bridge over the Hawkesbury River at Peat's Ferry where, 
a hundred years earlier, George Peat had established a 
crossing of this wide waterway. Among the tablets unveiled 
on that day was one which read: "This bridge was 
provided by the people of New South Wales for the use 
and convenience of man. It was built of Australian 
materials by Australian workmen and it stands as a 
monument to the skill and energy of the builders". 

Recording the difficulties and the dramatic moments of 
construction, the Gosford Times of 8th May 1945 made 
this report. 

"The 'bed' of the Hawkesbury River at Peat's Ferry 
was known to consist of black mud at a depth of 60 feet. 
Below that was a layer of dark, firm clay, and, still 
lower, coarse sand. Originally, it was planned to sink the 
caisson supporting the two truss spans to a depth of 170 
feet below water level into this sand bed. 

But Nature had a trick up her sleeve to defeat man's 
expectations. 

The caisson, a huge shell of steel and reinforced 
concrete, fitted with a steel cutting edge, was to be sunk 
by dredging the mud from inside. 

On November 7, 1939, the caisson was landed on the 
bottom of the river. By April 1940, the shell weighed 
4400 tons and had been built up to 129 feet long. The 
cutting edge was 50 feet below the bed of the river. Then 
on April 11, late in the evening, men on top of the 
caisson, 8 feet above the water, were alarmed to see water 
rising rapidly up the walls. It meant that the huge mass 
of reinforced concrete was rapidly sinking. The soft mud 
had been unable to take the weight. The men on the 
caisson just had time to jump on 10 the punt before the 
top of the caisson disappeared beneath the water. 
Fortunately, the drop was exactly vertical .. but the 
caisson did not stop until its top was 45 feet below water. 

Failure, final and complete, stared the bridge builders 
in the face. Here was a problem unique in engineering 
practice . .. 

The sunken caisson was located. Another section of 
caisson was constructed, floated into position as the first 
had been, placed right on top of the first section and 
jOined thereto, 50 feet below the water . .. 

41 

Everything seemed right at last. The concrete in the 
junction was placed on March 29 and the shell extended 
to make it 199 feet long before excavation was resumed. 
The weight of the caisson was now up to 7000 tons. 

Again Nature stepped into show that Old Man 
Hawkesbury was not yet beaten by the bridge builders. 

On September 8. 1941, the two section caisson plunged 
again. With a roar. a huge mushroom of water, driven out 
by the mud. rushed from the caisson. Down it went for 
30ft. 6in. But this time the bridge builders. having been 
pre-warned. were not taken by surprise. The concrete was 
only a short distance below water level. and the 
surrounding cofferdam could be pumped out. 

By June 8. 1942. the assembled caisson weighed 8100 
tons and was 35 feet longer. That day it took its third 
and final run of 28 feet, the cutting edge being 233 feet 
below low water level and resting on rock bottom. The 
top of the caisson was at low water level:_ 

Although mud had to be dredged, rock bored, blasted 
and excavated. the rest of the work was comparatively 
simple. Finally. the caisson was secured for ever on solid 
rock and sealed with a 'plug' of 582 cubic yards of 
concrete. 

The vital pier of the Peat's Ferry Bridge was secure at 
last. 241ft. 4in. below low water level .. This is within 8 
inches of the world's record depth for a bridge foundation 
- the Bay Bridge between San Francisco and Oakland. 

A book could be written on the building of this bridge 
and the men who built it ... There was the night, for 
instance. when the first section of the caisson. floating 
quietly (it had a false bottom, later to be blown off by 
compressed air) broke with a bang when the steel hawsers 
snapped and it sailed upstream. It was chased by a 
launch. Then the tide turned and away it went 
downstream in the direction of the railway bridge-800 
tons of ungoverned steel and concrete, heading for a 
grand smash up. A mile from the bridge a D.M.R. ferry 
and a Balgue Constructions' tug caught and roped it ... 

The largest diving bell in the world, in which 18 men 
worked comfortably, was used to concrete together the 
heads of the concrete piles to concrete together the heads 
of the concrete piles for the bridge's northern end. It was 
51ft. 6in. long x 30ft. wide x 15ft. high, and weighed 
40 tons . .. 

The bridge superstructure provides another story in 
itself Impressive and spectacular was the operation of 
floating the huge truss spans on punts into position at 
high tide. As the tide fell each span came to rest on the 
bearings and the punts which bore it drifted clear. Each 
span measured 440ft. long x 35ft. wide x 70ft. high, and 
weighed 640 tons. 

The first span was floated and placed in position on 
February 8/9. 1944 and the second on June 21/22 ... 

Designed to the last detail by the New South Wales 
Department of Main Roads. the superstructure fabricated 
by the Clyde Engineering Company Ltd., built under the 
supervision of the D.M.R. by Balgue Constructions Pty. 
Ltd .. whose engineers and workmen proved their high 
skill and determination by the manner in which each did 
his share of the work, to each and to all credit is due 
for a grand job. The obstacles they overcame are the 
measure of their achievement ".9 

188 


